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The investigation about coal deposits in Polman Regency of West Sulawesi Province has been conducted 
with the aim to characterize and to make a better understanding its occurrence in sedimentary sequence of 
Mandar Formation. Characterization of some coal samples were mainly for their petrographic and quality. 
The result of microscopic analysis showed that vitrinite was dominant maceral group ranging from 93.4 to 
98.6 vol. %. It was followed by inertinite group (1.2 – 3.0 %). Liptinite was only present as trace amount. 
Mineral matters content for all samples analysed were also small, ranging from 1,0 to 3,0 %. Reflectance 
vitrinite measurement resulting of 0.56 to 0.60 % indicated that deposits include as high volatile 
bituminous coal. The proximate analysis for seven samples were as follow (% adb): inherent moisture 
16.73 – 25.38 ; ash content ranges between 5,50 and 18,50 ; volatile matter 25,45 – 32,73 and fixed 
carbon 33,68 – 41,82. The heating value is around of 4248 to 5168 kcal/kg and total sulphur content 
ranges from 0,50 – 1,20 %. Almost all coal seams occur as discrete thin layers or lenses with the thickness 
approximately of 0,5 to 15 cm. Based on the field examination and laboratory analyses, it can be inferred 
that coal deposits observed formed in-situ through a humification process within unstable mire and the 
coal precursor (vegetation debris) was very restricted.  
 






The coal deposits in South Sulawesi and West 
Sulawesi Province are found in the some places 
with total of hypotetical resources reach 117 
million tons (Directorate of Coal, 2000). In the 
central part of South Sulawesi, coal seams are set 
in sedimentary sequences of Lower Tertiary 
Mallawa Formation (Sukamto, 1982).  
Whereas in the northern portion, coal deposits can 
be found in Eocene sediment of Toraja Formation 
(Djuri at al, 1974 ; 1998). There are some younger 
tertiary sediment that it also contain coal deposits 
both in the thin layers and lenses. Such 
sedimentary sequence are Walanae Formation in 
the central part and Mandar Formation in the 
north. 
In this study, it will be carried out assessment 
about the petrographic characteristic and the 
quality of coal in Mandar Formations of West 
Sulawesi Province. The objective of this paper is 
to predict the mode of occurrence of coal deposits 
in Mandar Formation on the basis of petrography 




Mandar Formation occupies Polman and Majene 
Regencies of West Sulawesi Province. It covers 
an area approximately 974 km2 (Fig.1). Those 
rocks consist of wellbedded sandstone, siltstone, 
shale and containing of lignite lenses. Based on 
the foraminifera content indicates Upper Miocene 
in age (Djuri at al, 1998). Total thickness up to 
400 m, and it was probably deposited in a shallow 
marine to deltaic environment. Mapi Formation 
constitutes of tuffaceous sandstone, siltstone, 
claystone, sandy limestone, and conglomerates. 
This formation is expected to be dated in Middle 
Miocene with the thickness around of 100 m. 
Sedimentary sequence of Eocene Toraja 
Formation comprises mainly of reddish brown to 
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grey marly shale, quartz sandstone, limestone 
lenses, and locally coals. These sediments 
unconformably overlies the Cretaceous 
Latimojong Formation and is unconformably 
underlain by Miocene Lamasi Volcanics. Total 
thickness of Toraja Formation is thought to be not 
less than 1000 m. It was deposited in shallow 
marine environment (Djuri at al, 1998). 
Similarly in the West Sulawesi Province, Mandar 
Formation unconformably overlies Cretaceous 
sediments of Latimojog Formation. It interfingers 
with Mapi Formation. The Mandar Formation In 
other side, the occurrence of volcanic activity 
resulting of Walimbong Volcanic which consist of 
andesitic – basaltic lavas, small amount of pillow 
lava, pyroxene-andesitic breccia, trachyte-
andesitic breccia, containing feldspatoid in the 
some places. The rock sequences above were 
intruded by Pliocene intrusive such as granite, 
granodiorite, diorite, syenite and quartz 
monzonite. The geological structures which 
developed in the studied area can regionally be 
divided into three types namely fold belt, thrust 
and transform fault with trending of the north to 
the south (Guritno et al, 1996 ). 
 
SAMPLES AND METHODS 
 
There are seven coal samples were collected from 
three location during the field survey. Field 
sampling procedure was carried out both using 
chip and channel sampling methods. All coal 
samples were taken from Tubbi Taramanu (Tutar) 
Sub-district, Polman Regency of West Sulawesi 
(Figure 1). Macroscopic description of coal 
followed Diessel (1992). From all samples 
collected, there are only three of which represent 
the respective location were analyzed for 
microscopic purpose. 
Samples were crushed to a maximum grain size of 
1 mm and representative split was removed for 
petrographic study. Sample was mounted in epoxy 
resin, ground and polished. Maceral analysis was 
performed by using standard oil immersion point 
counting method in both white and blue-UV light 
excitation (AS 2061, 1989). 
Determination of physical components (maceral 
and mineral) under reflected light microscope on 
polished section was referred to Australian 
Standard (AS 2856. 1986) by using microscope 
Zeiss Axioplan. The remaining sample was 
crushed to -65 mesh. A split was removed for 
proximate analysis (ASTM, 1991). Two other 
splits were analyzed for sulfur content and heating 
value respectively. 
 
RESULTS AND DISCUSSION 
 
Macroscopic description of coals 
Distribution of coal deposits occur in the three 
villages, those are Lu’lung in the north, 
Padangmawale in the central and Poda-Poda in 
the south. Macroscopic appearance of coal in 
Lu’lung village showed black, semi-bright, even 
to sub-concoidal, formed blocky, brown in streak. 
Some of this coals are hard and other are rather 
brittle. The thickness range from 0.5 to 15 cm and 
generally formed lenses.  
Coal exposure in Poda-poda village displayed 
black, bright, concoidal, even in fracture, 
somewhat brittle. The layers in form of thin lenses 
with the thickness around 5 cm. In the 
Padangmawale village, coal deposits exhibited 
brown to black, brittle and fibrous with the 
dimension around 5 cm thick and 30 cm long. The 
macroscopic appearance of studied coals is 
depicted in Figure 2. 
 
Micropetrographic Constituent 
The petrographic composition and reflectance 
results are presented in Table 1 and Figure 3. The 
dominant maceral group is vitrinite, comprising 
on average of 97.8 % (93.4 – 98.6 %) the coal 
samples. Telovitrinite is dominant maceral 
subgroup (64 %), followed by detrovitrinite (26 
%). The maceral subgroup gelovitrinite was only 
observed in sample 08, containing around 19.6 %. 
The liptinite maceral group is very scarce in all 
samples observed. Resinite was only detected in 
sample 08, comprising of 0.6 %.  
The inertinit maceral group comprises on average 
1.1 % of the coals. Semifusinite and sclrotinite or 
funginite macerals represent this group, 
containing on average of 0.5 % and 0.6 % 
respectively. Reflectance measurements were 
made on vitrinite maceral group resulting of 0.56 
% to 0.60 %. These values place the coal at the 
rank of high volatile bituminous (ASTM, 1981). 
Mineral matter (optically determined ) comprises 
an average of 1.8 %. It commonly occurs as finely 
disseminated particles of clay and syngenetic 
pyrite in the coal matrix. 
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Chemical Analyses 
Table 2 shows the result of proximate, calorific 
value, and total sulfur of coal samples  from 
Neogene Mandar Formation. Moisture contents 
range from 16.73 to 25.38 % with the mean of 
21.32 %. In general, almost all coal samples are 
characterized by medium ash content, ranging 
from 5.5 to 18.5 % with the average of 12.14 %. 
The volatile matters content of coal are relatively 
higher, ranging between 25.45 to 32.73 %. 
Whereas fixed carbon content range from 33.68 to 
41.82 %. 
Mostly samples have heating values less than 
5000 kcal/kg or average of 4596 kcal/kg. This 
value indicates low calorie according to 
Government Regulation No.45/2004 (Sembiring, 
2006). Total sulfur content range from 0.49 to 
1.30 % with the average of 0.95 %, exhibiting that 
coal is classified as lower sulfur coal ( Wood at al, 
1983). 
 
The occurrence of coal 
The discussion of coal occurrence is based on the 
field observation and laboratory analyses. Coal 
seams are mostly in thin layers or lenses with the 
thickness up to 15 cm. The deposits are 
commonly associated with siltstone to fine 
grained sandstone. In place, the contact between 
coal deposits with associated rocks are sharp. 
Petrographic analysis of coal samples reveal a 
dominance of telovitrinite (telinite & telocollinite) 
and detrovitrinite (desmocollinite) with minor 
gelovitrinite. Telovitrinite maceral derived from 
humification process of woody tissue, while 
detrovitrinite derived from disintegrated cell 
fragment or some time reworked organic 
materials. 
The mineral matters content optically determined 
were very low (1.8 %). This is not consistent with 
ash yield (12.14 %). Therefore, some ash were 
inherently supplied by vitrinite maceral like 
desmocollinite. Teichmuller, 1989 established that 
desmocollinite have relatively high content of 
inherent ash and are heterogenous in composition. 
Total sulphur content in coal is generally low, 
indicating a restrictive marine influence to the 
peat mire. 
The coal occurrence are deduced from the 
viewpoint of coal petrology, proximate, and total 
sulfur analyses. It can be inferred that Mandar 
coal deposits were formed in a unstable moor 





Based on the field investigation and laboratory 
analyses, to assess the occurrence of coal deposits 
in Polman Reency of West Sulawesi, some 
conclusions can be drawn as follow : 
1. Reflectance measurement of vitrinite macerals 
indicated that rank of coal studied is sub -
bituminous coal. 
2.  Telovitinite is dominant maceral of vitrinite 
group followed by detrovitrinite and minor 
gelovitrinite. Resinite and inertinite (funginite 
and semifusinite) are present in trace amount. 
3. Mineral matters were optically assessed 
consisting of clay and finely disseminated 
pyrite.  
4. Chemical analyses suggested that coals are 
relatively higher in moisture and ash, whereas 
calorific value and total sulfur are low.  
5. The coal deposits in Polman Area were 
originated from unstable peat moor 
environment with the marine influence and 
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Figure 1. Simplified geological map and sample location 
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Figure 2. Typical of coal exposures display thin layers or lenses set in silty to finely sandstone of 
Neogen Mandar Formation, West Sulawesi. 
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Figure 3. Microphotographs of coal polished section. 1. Details of fine-grained syngenetic pyrite 
distribute in telovitrinite groundmass, 2. Desmocollinite (d) associated with gelovitrinite (g), 3. 
Corpocollinite (a gelovitrinite subgroup) associated with telovitrinite (t), and 4. Detail of 
desmocollinite (a detrovitrinite subgroup). 
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